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(54) CONGESTION MEASUREMENT METHOD AND NETWORK NODE

(57) This application provides a congestion meas-
urement method. The method includes: receiving a first
delimitation packet, where the first delimitation packet
includes a first identifier, and the first identifier is used to
indicate a moment at which the second network node
sends the first delimitation packet; collecting, based on
the first delimitation packet, statistics about a congestion
status of the first network node by using a first time in-
terval as a periodicity, where the first time interval is a
time interval at which the second network node sends
two neighboring delimitation packets; and sending a
first-type statistics packet to the second network node by
using the first time interval as a periodicity.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201910586703.X, filed with the China
National Intellectual Property Administration on July 01,
2019 and entitled "CONGESTION MEASUREMENT
METHOD AND NETWORK NODE", which is incorporat-
ed herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the communication
field, and more specifically, to a congestion measure-
ment method and a network node.

BACKGROUND

[0003] With development of the Internet, users have
higher requirements on network quality. Network provid-
ers need tools and methods for measuring networks to
monitor the networks and control network quality to meet
user needs. Currently, network adjustment is performed
on a data plane, to provide network repair requirements,
but a congestion status of a network path needs to be
sensed at a millisecond level, so as to adjust traffic to
reduce packet loss.

SUMMARY

[0004] This application provides a congestion meas-
urement method and a network node, to improve con-
gestion measurement accuracy, so as to meet adjust-
ment requirements on a data plane.
[0005] According to a first aspect, a congestion meas-
urement method is provided. The method is performed
in a communication system including a first network node
and a second network node, is applied to the first network
node, and includes: receiving a first delimitation packet,
where the first delimitation packet includes a first identi-
fier, and the first identifier is used to indicate a moment
at which the second network node sends the first delim-
itation packet; collecting, based on the first delimitation
packet, statistics about a congestion status of the first
network node by using a first time interval as a periodicity,
where the first time interval is a time interval at which the
second network node sends two neighboring delimitation
packets; and sending a first-type statistics packet to the
second network node by using the first time interval as
a periodicity, where the first-type statistics packet in-
cludes the first identifier, and the first-type statistics pack-
et is used to indicate the congestion status of the first
network node in the first time interval.
[0006] The first network node collects statistics about
the congestion status of the first network node at an equal
time interval based on the first delimitation packet, and
sends a congestion statistics status to the second net-
work node at an equal time interval, thereby improving
congestion measurement accuracy and meeting adjust-

ment requirements for the congestion status on a data
plane.
[0007] With reference to the first aspect, in a possible
implementation, the first-type statistics packet includes
a first receiving rate of the first network node in the first
time interval.
[0008] With reference to the first aspect, in a possible
implementation, the first-type statistics packet includes
a third identifier, a fourth identifier, and a quantity of data
packets that are received by the first network node, where
statistics about the quantity of data packets are collected
by the first network node, the third identifier is used to
indicate a moment at which the first network node re-
ceives the first delimitation packet, and the fourth identi-
fier is used to indicate a moment at which the first network
node sends the first-type statistics packet.
[0009] The first identifier includes a second moment,
so that the first network node can obtain a correspond-
ence between the statistics packet sent by the first net-
work node and data about which the first network node
collects statistics, thereby improving congestion meas-
urement accuracy.
[0010] With reference to the first aspect, in a possible
implementation, the method further includes: receiving a
second delimitation packet at a third moment, where the
second delimitation packet includes a second identifier,
and the second identifier is used to indicate a moment
at which the second network node sends the second de-
limitation packet; the second delimitation packet and the
first delimitation packet are two neighboring delimitation
packets; and a time interval between the third moment
and a first moment is greater than the first time interval,
and the first moment is a moment at which the first net-
work node receives the first delimitation packet; and fin-
ishing collecting statistics about the congestion status of
the first network node based on the second delimitation
packet.
[0011] With reference to the first aspect, in a possible
implementation, when the third moment and a start mo-
ment or an end moment of the first time interval do not
overlap, after the finishing collecting statistics about the
congestion status of the first network node based on the
second delimitation packet, the method further includes:
sending a second-type statistics packet to the second
network node at the third moment, where the second-
type statistics packet includes the first identifier, and the
second-type statistics packet is used to indicate a con-
gestion status of the first network node in a time interval
between the third moment and the start moment of the
first time interval in which the third moment is located.
[0012] When the third moment and the start moment
or the end moment of the first time interval do not overlap,
the first network node sends the second-type statistics
packet to the second network node at the third moment.
The second-type statistics packet is used to indicate the
congestion status of the first network node in the time
interval between the third moment and the start moment
of the first time interval in which the third moment is lo-
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cated, so that the second network node obtains the con-
gestion status of the first network node.
[0013] With reference to the first aspect, in a possible
implementation, the second-type statistics packet in-
cludes a second receiving rate of the first network node
in the time interval between the third moment and the
start moment of the first time interval in which the third
moment is located.
[0014] With reference to the first aspect, in a possible
implementation, the second-type statistics packet in-
cludes a fifth identifier, a sixth identifier, and the quantity
of data packets that are received by the first network
node, where statistics about the quantity of data packets
are collected by the first network node, the fifth identifier
is used to indicate the start moment of the first time in-
terval in which the third moment is located, and the sixth
identifier is used to indicate the third moment.
[0015] With reference to the first aspect, in a possible
implementation, when the third moment and the start mo-
ment or the end moment of the first time interval do not
overlap, the method further includes: collecting statistics
about a congestion status in a time interval between the
third moment and the end moment of the first time interval
in which the third moment is located; and sending a third-
type statistics packet to the second network node at the
end moment of the first time interval in which the third
moment is located, where the third-type statistics packet
is used to indicate the congestion status of the first net-
work node in the time interval between the third moment
and the end moment of the first time interval in which the
third moment is located, and the third-type statistics pack-
et includes the second identifier.
[0016] When the third moment and the start moment
or the end moment of the first time interval do not overlap,
the first network node collects statistics about the con-
gestion status in the time interval between the third mo-
ment and the end moment of the first time interval in
which the third moment is located, and sends the third-
type statistics packet to the second network node at the
end moment of the first time interval in which the third
moment is located, so that the congestion status of the
first network node in the time interval between the third
moment and the end moment of the first time interval in
which the third moment is located is sent to the second
network node in time, so that the second network node
obtains the corresponding congestion status, thereby im-
proving congestion measurement accuracy.
[0017] With reference to the first aspect, in a possible
implementation, the third-type statistics packet includes
a third receiving rate of the first network node in the time
interval between the third moment and the end moment
of the first time interval in which the third moment is lo-
cated.
[0018] With reference to the first aspect, in a possible
implementation, the third-type statistics packet includes
the sixth identifier, a seventh identifier, and the quantity
of data packets that are received by the first network
node, where statistics about the quantity of data packets

are collected by the first network node, and the seventh
identifier is used to indicate the end moment of the first
time interval in which the third moment is located.
[0019] With reference to the first aspect, in a possible
implementation, the method further includes: setting, as
the first time interval, a time interval at which the first
network node collects statistics about the congestion sta-
tus.
[0020] The time interval at which the first network node
collects statistics about the congestion status is set as
the first time interval, thereby ensuring that the first net-
work node reports the statistics packet at an equal time
interval, so as to meet adjustment requirements on a data
plane.
[0021] With reference to the first aspect, in a possible
implementation, the setting, as the first time interval, a
time interval at which the first network node collects sta-
tistics about the congestion status includes: receiving a
setting packet, where the setting packet is used to indi-
cate the time interval at which the first network node col-
lects statistics about the congestion status, and the set-
ting packet includes the first time interval; and setting, as
the first time interval based on the setting packet, the
time interval at which the first network node collects sta-
tistics about the congestion status.
[0022] The first network node sets, as the first time
interval by using the received setting packet, the time
interval at which the first network node collects statistics
about the congestion status, to flexibly implement uni-
form time intervals at which the first network node collects
statistics about the congestion status.
[0023] With reference to the first aspect, in a possible
implementation, the setting, as the first time interval, a
time interval at which the first network node collects sta-
tistics about the congestion status includes: setting, as
the first time interval based on a communication protocol,
the time interval at which the first network node collects
statistics about the congestion status.
[0024] The first network node sets, as the first time
interval according to stipulations in the communication
protocol, the time interval at which the first network node
collects statistics about the congestion status, thereby
reducing signaling overheads.
[0025] With reference to the first aspect, in a possible
implementation, the method further includes: sending an
acknowledgment packet, where the acknowledgment
packet is used to indicate that the first network node has
set the time interval at which the first network node col-
lects statistics about the congestion status.
[0026] The first network node indicates, by sending the
acknowledgment packet, that the first network node has
set the time interval at which the first network node col-
lects statistics about the congestion status, thereby fa-
cilitating subsequent statistical operations.
[0027] According to a second aspect, a congestion
measurement method is provided. The method is per-
formed in a communication system including a first net-
work node and a second network node, is applied to the
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second network node, and includes: sending a first de-
limitation packet, where the first delimitation packet in-
cludes a first identifier, and the first identifier is used to
indicate a moment at which the second network node
sends the first delimitation packet; sending a second de-
limitation packet, where the second delimitation packet
includes a second identifier, the second identifier is used
to indicate a moment at which the second network node
sends the second delimitation packet, the second delim-
itation packet and the first delimitation packet are two
neighboring delimitation packets, and a time interval at
which the second network node sends the two neighbor-
ing delimitation packets is a first time interval; collecting
statistics about first data based on the first delimitation
packet and the second delimitation packet, where the
first data is used to indicate a congestion status in the
first time interval; receiving, by using the first time interval
as a periodicity, a first-type statistics packet sent by the
first network node, where the first-type statistics packet
includes the first identifier, and the first-type statistics
packet is used to indicate the congestion status of the
first network node in the first time interval; and obtaining
a first congestion degree based on the first data and the
first-type statistics packet, where the first congestion de-
gree is used to indicate a congestion degree in the first
time interval.
[0028] The second network node determines a con-
gestion status of a path between the first network node
and the second network node by collecting statistics
about a congestion status of the second network node
in a first time interval between moments at which two
neighboring delimitation packets are sent and a conges-
tion status of the first network node in a first time interval
between moments at which the first network node re-
ceives the two neighboring delimitation packets, thereby
improving congestion measurement accuracy and meet-
ing adjustment requirements for the congestion status
on a data plane.
[0029] With reference to the second aspect, in a pos-
sible implementation, the first-type statistics packet in-
cludes a first receiving rate of the first network node in
the first time interval.
[0030] With reference to the second aspect, in a pos-
sible implementation, the first-type statistics packet in-
cludes a third identifier, a fourth identifier, and a quantity
of data packets that are received by the first network
node, where statistics about the quantity of data packets
are collected by the first network node, the third identifier
is used to indicate a moment at which the first network
node receives the first delimitation packet, and the fourth
identifier is used to indicate a moment at which the first
network node sends the first-type statistics packet.
[0031] With reference to the second aspect, in a pos-
sible implementation, the first identifier includes a second
moment, and the second moment is a moment at which
the second network node sends the first delimitation
packet.
[0032] With reference to the second aspect, in a pos-

sible implementation, the second identifier includes a
fourth moment, and the fourth moment is a moment at
which the second network node sends the second de-
limitation packet.
[0033] With reference to the second aspect, in a pos-
sible implementation, the first data is a first sending rate
of the second network node in the first time interval be-
tween the second moment and the fourth moment; or the
first data is a quantity of data packets that are sent by
the second network node in the first time interval between
the second moment and the fourth moment.
[0034] With reference to the second aspect, in a pos-
sible implementation, the method further includes: re-
ceiving a second-type statistics packet, where the sec-
ond-type statistics packet includes the first identifier, the
second-type statistics packet is used to indicate a con-
gestion status of the first network node in a time interval
between a third moment and a start moment of the first
time interval in which the third moment is located, and
the third moment is a moment at which the first network
node receives the second delimitation packet; and ob-
taining a second congestion degree based on the first
data and the second-type statistics packet, where the
second congestion degree is used to indicate a conges-
tion degree in the time interval between the third moment
and the start moment of the first time interval in which
the third moment is located.
[0035] With reference to the second aspect, in a pos-
sible implementation, the second-type statistics packet
includes a second receiving rate of the first network node
in the time interval between the third moment and the
start moment of the first time interval in which the third
moment is located.
[0036] With reference to the second aspect, in a pos-
sible implementation, the second-type statistics packet
includes a fifth identifier, a sixth identifier, and the quantity
of data packets that are received by the first network
node, where statistics about the quantity of data packets
are collected by the first network node, the fifth identifier
is used to indicate the start moment of the first time in-
terval in which the third moment is located, the sixth iden-
tifier is used to indicate the third moment, and the third
moment is the moment at which the first network node
receives the second delimitation packet.
[0037] With reference to the second aspect, in a pos-
sible implementation, the method further includes: re-
ceiving a third-type statistics packet, where the third-type
statistics packet includes the second identifier, and the
third-type statistics packet is used to indicate a conges-
tion status of the first network node in a time interval
between the third moment and an end moment of the
first time interval in which the third moment is located;
collecting statistics about second data, where the second
data is used to indicate a congestion status in the first
time interval between a fourth moment and a fifth mo-
ment, the fourth moment is a moment at which the second
network node sends the second delimitation packet, a
time interval between the fifth moment and the fourth
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moment is the first time interval, and the fifth moment is
later than the fourth moment; obtaining a third congestion
degree based on the second data and the third-type sta-
tistics packet, where the third congestion degree is used
to indicate a congestion degree in the time interval be-
tween the third moment and the end moment of the first
time interval in which the third moment is located; and
obtaining a fourth congestion degree based on the sec-
ond congestion degree and the third congestion degree,
where the fourth congestion degree is used to indicate a
congestion degree in the first time interval in which the
third moment is located.
[0038] First, the second network node receives the
third-type statistics packet that is sent by the first network
node at the end moment of the first time interval in which
the third moment is located, and collects statistics about
the second data, where the second data is the congestion
status of the second network node in the time interval
between the fourth moment and the fifth moment; sec-
ond, the congestion degree in the time interval between
the third moment and the end moment of the first time
interval in which the third moment is located is determined
based on the second data and the third-type statistics
packet; and finally, the congestion degree in the first time
interval in which the third moment is located is obtained
based on the congestion degree in the time interval be-
tween the third moment and the start moment of the first
time interval in which the third moment is located and the
congestion degree in the time interval between the third
moment and the end moment of the first time interval in
which the third moment is located, thereby improving
congestion measurement accuracy.
[0039] With reference to the second aspect, in a pos-
sible implementation, that the second network node ob-
tains the fourth congestion degree based on the second
congestion degree and the third congestion degree in-
cludes: The second network node determines an aver-
age value of the second congestion degree and the third
congestion degree as the fourth congestion degree.
[0040] With reference to the second aspect, in a pos-
sible implementation, the second data is a second send-
ing rate in the time interval between the fourth moment
and the fifth moment; or the second data is a quantity of
data packets that are sent by the second network node
in the time interval between the fourth moment and the
fifth moment.
[0041] With reference to the second aspect, in a pos-
sible implementation, the third-type statistics packet in-
cludes a third receiving rate of the first network node in
the time interval between the third moment and the end
moment of the first time interval in which the third moment
is located.
[0042] With reference to the second aspect, in a pos-
sible implementation, the third-type statistics packet in-
cludes the sixth identifier, a seventh identifier, and the
quantity of data packets that are received by the first net-
work node, where statistics about the quantity of data
packets are collected by the first network node, and the

seventh identifier is used to indicate the end moment of
the first time interval in which the third moment is located.
[0043] With reference to the second aspect, in a pos-
sible implementation, the method further includes: send-
ing a setting packet, where the setting packet is used to
indicate a time interval at which the first network node
collects statistics about the congestion status, and the
setting packet includes the first time interval.
[0044] With reference to the second aspect, in a pos-
sible implementation, the method further includes: re-
ceiving an acknowledgment packet, where the acknowl-
edgment packet is used to indicate that the first network
node has set the time interval at which the first network
node collects statistics about the congestion status.
[0045] According to a third aspect, a network node is
provided. The network node includes a first network node
and a second network node, the network node is the first
network node, and the network node includes: a receiving
module, configured to receive a first delimitation packet,
where the first delimitation packet includes a first identi-
fier, and the first identifier is used to indicate a moment
at which the second network node sends the first delim-
itation packet; a processing module, configured to collect,
based on the first delimitation packet, statistics about a
congestion status of the network node by using a first
time interval as a periodicity, where the first time interval
is a time interval at which the second network node sends
two neighboring delimitation packets; and a sending
module, configured to send a first-type statistics packet
to the second network node by using the first time interval
as a periodicity, where the first-type statistics packet in-
cludes the first identifier, and the first-type statistics pack-
et is used to indicate a congestion status of the network
node in the first time interval.
[0046] With reference to the third aspect, in a possible
implementation, the first-type statistics packet includes
a first receiving rate of the network node in the first time
interval.
[0047] With reference to the third aspect, in a possible
implementation, the first-type statistics packet includes
a third identifier, a fourth identifier, and a quantity of data
packets that are received by the network node, where
statistics about the quantity of data packets are collected
by the network node, the third identifier is used to indicate
a moment at which the network node receives the first
delimitation packet, and the fourth identifier is used to
indicate a moment at which the network node sends the
first-type statistics packet.
[0048] With reference to the third aspect, in a possible
implementation, the first identifier includes a second mo-
ment.
[0049] With reference to the third aspect, in a possible
implementation, the receiving module is further config-
ured to: receive a second delimitation packet at a third
moment, where the second delimitation packet includes
a second identifier, and the second identifier is used to
indicate a moment at which the second network node
sends the second delimitation packet; the second delim-
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itation packet and the first delimitation packet are two
neighboring delimitation packets; a time interval between
the third moment and a first moment is greater than the
first time interval, and the first moment is a moment at
which the network node receives the first delimitation
packet; and the processing module is further configured
to: finish collecting statistics about the congestion status
of the network node based on the second delimitation
packet.
[0050] With reference to the third aspect, in a possible
implementation, the second identifier includes a fourth
moment.
[0051] With reference to the third aspect, in a possible
implementation, when the third moment and a start mo-
ment or an end moment of the first time interval do not
overlap, the sending module is further configured to: send
a second-type statistics packet to the second network
node at the third moment, where the second-type statis-
tics packet includes the first identifier, and the second-
type statistics packet is used to indicate a congestion
status of the network node in a time interval between the
third moment and the start moment of the first time inter-
val in which the third moment is located.
[0052] With reference to the third aspect, in a possible
implementation, the second-type statistics packet in-
cludes a second receiving rate of the network node in
the time interval between the third moment and the start
moment of the first time interval in which the third moment
is located.
[0053] With reference to the third aspect, in a possible
implementation, the second-type statistics packet in-
cludes a fifth identifier, a sixth identifier, and the quantity
of data packets that are received by the network node,
where statistics about the quantity of data packets are
collected by the network node, the fifth identifier is used
to indicate the start moment of the first time interval in
which the third moment is located, and the sixth identifier
is used to indicate the third moment.
[0054] With reference to the third aspect, in a possible
implementation, when the third moment and the start mo-
ment or the end moment of the first time interval do not
overlap, the processing module is further configured to:
collect statistics about a congestion status in a time in-
terval between the third moment and the end moment of
the first time interval in which the third moment is located;
and the sending module is further configured to: send a
third-type statistics packet to the second network node
at the end moment of the first time interval in which the
third moment is located, where the third-type statistics
packet includes the second identifier, and the third-type
statistics packet is used to indicate the congestion status
of the network node in the time interval between the third
moment and the end moment of the first time interval in
which the third moment is located.
[0055] With reference to the third aspect, in a possible
implementation, the third-type statistics packet includes
a third receiving rate of the network node in the time in-
terval between the third moment and the end moment of

the first time interval in which the third moment is located.
[0056] With reference to the third aspect, in a possible
implementation, the third-type statistics packet includes
the sixth identifier, a seventh identifier, and the quantity
of data packets that are received by the network node,
where statistics about the quantity of data packets are
collected by the network node, and the seventh identifier
is used to indicate the end moment of the first time interval
in which the third moment is located.
[0057] With reference to the third aspect, in a possible
implementation, the processing module is further config-
ured to: set, as the first time interval, a time interval at
which the network node collects statistics about the con-
gestion status.
[0058] With reference to the third aspect, in a possible
implementation, the receiving module is further config-
ured to: receive a setting packet, where the setting packet
is used to indicate a time interval at which the network
node collects statistics about the congestion status, and
the setting packet includes the first time interval; and the
processing module is further configured to: set, as the
first time interval based on the setting packet, the time
interval at which the network node collects statistics
about the congestion status.
[0059] With reference to the third aspect, in a possible
implementation, the processing module is further config-
ured to: set, as the first time interval based on a commu-
nication protocol, the time interval at which the network
node collects statistics about the congestion status.
[0060] With reference to the third aspect, in a possible
implementation, the sending module is further configured
to: send an acknowledgment packet, where the acknowl-
edgment packet is used to indicate that the network node
has set the time interval at which the network node col-
lects statistics about the congestion status.
[0061] According to a fourth aspect, a network node is
provided. The network node
includes a first network node and a second network node,
the network node is the second network node, and the
network node includes: a sending module, configured to
send a first delimitation packet at a second moment,
where the first delimitation packet includes a first identi-
fier, and the first identifier is used to indicate the moment
at which the network node sends the first delimitation
packet, where the sending module is further configured
to send a second delimitation packet at a fourth moment,
the second delimitation packet includes a second iden-
tifier, the second identifier is used to indicate a moment
at which the network node sends the second delimitation
packet, the second delimitation packet and the first de-
limitation packet are two neighboring delimitation pack-
ets, and a time interval between the fourth moment and
the second moment is equal to a first time interval; a
processing module, configured to collect statistics about
first data based on the first delimitation packet and the
second delimitation packet, where the first data is used
to indicate a congestion status in the first time interval
between the second moment and the fourth moment; and
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a receiving module, configured to receive, by using the
first time interval as a periodicity, a first-type statistics
packet sent by the first network node, where the first-type
statistics packet includes the first identifier, and the first-
type statistics packet is used to indicate a congestion
status of the first network node in the first time interval,
where the processing module is further configured to ob-
tain a first congestion degree based on the first data and
the first-type statistics packet, and the first congestion
degree is used to indicate a congestion degree in the first
time interval.
[0062] With reference to the fourth aspect, in a possible
implementation, the first-type statistics packet includes
a first receiving rate of the first network node in the first
time interval.
[0063] With reference to the fourth aspect, in a possible
implementation, the first-type statistics packet includes
a third identifier, a fourth identifier, and a quantity of data
packets that are received by the first network node, where
statistics about the quantity of data packets are collected
by the first network node, the third identifier is used to
indicate a moment at which the first network node re-
ceives the first delimitation packet, and the fourth identi-
fier is used to indicate a moment at which the first network
node sends the first-type statistics packet.
[0064] With reference to the fourth aspect, in a possible
implementation, the first identifier includes a second mo-
ment, and the second moment is a moment at which the
second network node sends the first delimitation packet.
[0065] With reference to the fourth aspect, in a possible
implementation, the second identifier includes a fourth
moment, and the fourth moment is a moment at which
the second network node sends the second delimitation
packet.
[0066] With reference to the fourth aspect, in a possible
implementation, the first data is a first sending rate of the
network node in the first time interval between the second
moment and the fourth moment; or the first data is a quan-
tity of data packets that are sent by the network node in
the first time interval between the second moment and
the fourth moment.
[0067] With reference to the fourth aspect, in a possible
implementation, the receiving module is further config-
ured to: receive a second-type statistics packet, where
the second-type statistics packet includes the first iden-
tifier, the second-type statistics packet is used to indicate
a congestion status of the first network node in a time
interval between a third moment and a start moment of
the first time interval in which the third moment is located,
and the third moment is a moment at which the first net-
work node receives the second delimitation packet; and
the processing module is further configured to: obtain a
second congestion degree based on the first data and
the second-type statistics packet, where the second con-
gestion degree is used to indicate a congestion degree
in the time interval between the third moment and the
start moment of the first time interval in which the third
moment is located.

[0068] With reference to the fourth aspect, in a possible
implementation, the second-type statistics packet in-
cludes a second receiving rate of the first network node
in the time interval between the third moment and the
start moment of the first time interval in which the third
moment is located.
[0069] With reference to the fourth aspect, in a possible
implementation, the second-type statistics packet in-
cludes a fifth identifier, a sixth identifier, and the quantity
of data packets that are received by the first network
node, where statistics about the quantity of data packets
are collected by the first network node, the fifth identifier
is used to indicate the start moment of the first time in-
terval in which the third moment is located, and the sixth
identifier is used to indicate the third moment.
[0070] With reference to the fourth aspect, in a possible
implementation, the receiving module is further config-
ured to: receive a third-type statistics packet, where the
third-type statistics packet includes the second identifier,
and the third-type statistics packet is used to indicate a
congestion status of the first network node in a time in-
terval between the third moment and an end moment of
the first time interval in which the third moment is located;
and the processing module is further configured to: col-
lect statistics about second data, where the second data
is used to indicate a congestion status in the first time
interval between a fourth moment and a fifth moment, a
time interval between the fifth moment and the fourth
moment is the first time interval, and the fifth moment is
later than the fourth moment; obtain a third congestion
degree based on the second data and the third-type sta-
tistics packet, where the third congestion degree is used
to indicate a congestion degree in the time interval be-
tween the third moment and the end moment of the first
time interval in which the third moment is located; and
obtain a fourth congestion degree based on the second
congestion degree and the third congestion degree,
where the fourth congestion degree is used to indicate a
congestion degree in the first time interval in which the
third moment is located.
[0071] With reference to the fourth aspect, in a possible
implementation, the processing module is further config-
ured to: determine an average value of the second con-
gestion degree and the third congestion degree as the
fourth congestion degree.
[0072] With reference to the fourth aspect, in a possible
implementation, the second data is a second sending
rate in the time interval between the fourth moment and
the fifth moment; or the second data is a quantity of data
packets that are sent by the network node in the time
interval between the fourth moment and the fifth moment.
[0073] With reference to the fourth aspect, in a possible
implementation, the third-type statistics packet includes
a third receiving rate of the first network node in the time
interval between the third moment and the end moment
of the first time interval in which the third moment is lo-
cated.
[0074] With reference to the fourth aspect, in a possible
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implementation, the third-type statistics packet includes
the sixth identifier, a seventh identifier, and the quantity
of data packets that are received by the first network
node, where statistics about the quantity of data packets
are collected by the first network node, and the seventh
identifier is used to indicate the end moment of the first
time interval in which the third moment is located.
[0075] With reference to the fourth aspect, in a possible
implementation, the sending module is further configured
to: send a setting packet, where the setting packet is
used to indicate a time interval at which the first network
node collects statistics about the congestion status, and
the setting packet includes the first time interval.
[0076] With reference to the fourth aspect, in a possible
implementation, the receiving module is further config-
ured to: receive an acknowledgment packet, where the
acknowledgment packet is used to indicate that the first
network node has set the time interval at which the first
network node collects statistics about the congestion sta-
tus.
[0077] According to a fifth aspect, a network node is
provided. The network node includes a transceiver, a
processor, and a memory. The processor is configured
to control the transceiver to receive and send a signal.
The memory is configured to store a computer program.
The processor is configured to invoke the computer pro-
gram from the memory and run the computer program,
so that the network node performs the method in any one
of the first aspect or the possible implementations of the
first aspect.
[0078] In a design, the network node is a communica-
tion chip, the receiving module may be an input circuit or
an interface of the communication chip, and the sending
module may be an output circuit or an interface of the
communication chip.
[0079] According to a sixth aspect, a network node is
provided. The network node includes a transceiver, a
processor, and a memory. The processor is configured
to control the transceiver to receive and send a signal.
The memory is configured to store a computer program.
The processor is configured to invoke the computer pro-
gram from the memory and run the computer program,
so that the network node performs the method in any one
of the second aspect or the possible implementations of
the second aspect.
[0080] In a design, the network node is a communica-
tion chip, the receiving module may be an input circuit or
an interface of the communication chip, and the sending
module may be an output circuit or an interface of the
communication chip.
[0081] According to a seventh aspect, a network sys-
tem is provided. The network system includes the net-
work node according to any one of the third aspect or the
possible implementations of the third aspect and the net-
work node according to any one of the fourth aspect or
the possible implementations of the fourth aspect.
[0082] According to an eighth aspect, a computer pro-
gram product including instructions is provided. When

the computer program product runs on a computer, the
computer is enabled to perform the methods according
to the foregoing aspects.
[0083] According to a ninth aspect, a computer-read-
able storage medium is provided. The computer-reada-
ble storage medium stores instructions. When the in-
structions are run on a computer, the computer is enabled
to perform the method according to the foregoing as-
pects.

BRIEF DESCRIPTION OF DRAWINGS

[0084]

FIG. 1 is a schematic diagram of forwarding an SRv6
packet;
FIG. 2 is a schematic diagram of a moment at which
two network nodes send a packet on a single path;
FIG. 3 is a schematic flowchart of a congestion meas-
urement method 300 according to an embodiment
of this application;
FIG. 4 shows a form of a setting packet according
to an embodiment of this application;
FIG. 5 shows a form of an acknowledgment packet
according to an embodiment of this application;
FIG. 6 shows a form of a statistics packet according
to an embodiment of this application;
FIG. 7 is a schematic diagram of moments at which
a network node sends a delimitation packet and gen-
erates a statistics packet according to an embodi-
ment of this application;
FIG. 8 is a schematic diagram of moments at which
another network node sends a delimitation packet
and generates a statistics packet according to an
embodiment of this application;
FIG. 9 is a schematic block diagram of a network
node according to an embodiment of this application;
FIG. 10 is another schematic block diagram of a net-
work node according to an embodiment of this ap-
plication;
FIG. 11 is a schematic block diagram of a network
node according to an embodiment of this application;
FIG. 12 is another schematic block diagram of a net-
work node according to an embodiment of this ap-
plication; and
FIG. 13 is a schematic block diagram of a network
system according to an embodiment of this applica-
tion.

DESCRIPTION OF EMBODIMENTS

[0085] For ease of understanding of embodiments of
this application, the following descriptions are first pro-
vided before the embodiments of this application are de-
scribed.
[0086] First, in the embodiments of this application, an
"indication" may include a direct indication and an indirect
indication, or may include an explicit indication and an
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implicit indication. Information indicated by a piece of in-
formation (for example, first indication information de-
scribed below) is referred to as to-be-indicated informa-
tion. In a specific implementation process, the to-be-in-
dicated information may be indicated in a plurality of man-
ners, for example, but not limited to, a manner of directly
indicating the to-be-indicated information. For example,
the to-be-indicated information is indicated by using the
to-be-indicated information or an index of the to-be-indi-
cated information. Alternatively, the to-be-indicated in-
formation may be indirectly indicated by indicating other
information, and there is an association relationship be-
tween the other information and the to-be-indicated in-
formation. Alternatively, only a part of the to-be-indicated
information may be indicated, and the other part of the
to-be-indicated information is already known or pre-
agreed on. For example, specific information may alter-
natively be indicated by using an arrangement sequence
of a plurality of pieces of information that is pre-agreed
on (for example, stipulated in a protocol), to reduce indi-
cation overheads to some extent.
[0087] Second, the terms "first", "second", and various
numbers in the following embodiments are merely used
for differentiation for ease of description, and are not used
to limit the scope of the embodiments of this application.
For example, the terms are used to distinguish between
different packets.
[0088] Third, "protocol" in the embodiments of this ap-
plication may be a standard protocol in the communica-
tion field, for example, including an LTE protocol, an NR
protocol, and a related protocol applied to a future com-
munication system. This is not limited in this application.
[0089] Fourth, "a plurality of" in the embodiments of
this application means two or more. "One or more of the
following items (pieces)" or a similar expression thereof
refers to any combination of these items, including any
combination of singular items (pieces) or plural items
(pieces). For example, "at least one or more of a, b, and
c" may indicate a, b, c, a and b, a and c, b and c, or a, b,
and c, where a, b, and c may be singular or plural.
[0090] Fifth, the "timestamp" in the embodiments of
this application is at least accurate to milliseconds. In
other words, the "timestamp" may be 3 year 3 month 3
day 3 hour 3 minute 3 second 3 millisecond, for exam-
ple, 2019-05-27 08:10:5:1. Alternatively, the "timestamp"
may be 3 year 3 month 3 day 3 hour 3 minute 3 second
3 millisecond 3 microsecond, for example, 2019-05-28
13:10:8:5:10.
[0091] Sixth, the "moment" in the embodiments of this
application is at least accurate to milliseconds. In other
words, the "moment" may be 3 year 3 month 3 day 3
hour 3 minute 3 second 3 millisecond, for example,
2019-05-29 06:50:22:1. Alternatively, the "moment" may
be 3 year 3 month 3 day 3 hour 3 minute 3 second
3 millisecond 3 microsecond, for example, 2019-05-30
13:46:9:5:10.
[0092] The following describes technical solutions in
this application with reference to the accompanying

drawings.
[0093] FIG. 1 is a schematic diagram of forwarding an
SRv6 packet. A network 100 shown in FIG. 1 includes
nodes 101 to 116, an enterprise 117, a home broadband
118, and a base station 119. The node may be a router
device. The enterprise 117, the home broadband 118,
and the base station 119 are separately connected to
corresponding nodes, to implement packet forwarding.
[0094] FIG. 2 is a schematic diagram of a moment at
which two network nodes send a packet on a single path.
A second network node may be a source (which may be
understood as a transmit end), and a first network node
may be a sink (which may be understood as a receive
end). The second network node continuously sends
measurement packets to the first network node at an
equal time interval ti. For example, the second network
node sends four measurement packets. The second net-
work node sends a first measurement packet at a mo-
ment t0 , and the first network node receives the first
measurement packet at a moment t1. The second net-
work node sends a second measurement packet at a
moment t3, and the first network node receives the sec-
ond measurement packet at a moment t4 . The second
network node sends a third measurement packet at a
moment t5, and the first network node receives the third
measurement packet at a moment t6 . The second net-
work node sends a fourth measurement packet at a mo-
ment t7 , and the first network node receives the fourth
measurement packet at a moment t8. A time interval be-
tween t0 and t3 is ti, a time interval between t3 and t5 is
ti, and a time interval between t5 and t7 is ti. The first
network node generates a first statistics packet corre-
sponding to the first measurement packet in a time inter-
val between t1 and t4 . The first network node generates
a second statistics packet corresponding to the second
measurement packet in a time interval between t4 and
t6 . The first network node generates a third statistics
packet corresponding to the third measurement packet
in a time interval between t6 and t8. Because congestion
statuses of paths continuously change, the time interval
between t1 and t4 , the time interval between t4 and t6 ,
and the time interval between t6 and t8 may not be equal.
Therefore, congestion measurement cannot be per-
formed in real time, and adjustment requirements on a
data plane cannot be met.
[0095] Therefore, it is urgent to provide a method that
can meet adjustment requirements on a data plane.
[0096] The following describes in detail the method
provided in the embodiments of this application with ref-
erence to the accompanying drawings.
[0097] In the following shown embodiments, optional-
ly, the first network node and the second network node
may be router devices.
[0098] In the following, the embodiments of this appli-
cation are described in detail by using an example of
interaction between the first network node and the sec-
ond network node. FIG. 3 is a schematic flowchart of a
congestion measurement method 300 according to an
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embodiment of this application from a perspective of in-
teraction between the first network node and the second
network node. As shown in FIG. 3, the method 300 may
include step 310 to step 280. The following describes the
steps in the method 300 in detail.
[0099] The method is performed in a communication
system including the first network node and the second
network node. The method may be used in congestion
measurement of one path between the first network node
and the second network node. The path may be under-
stood as any of a plurality of paths configured for one
tunnel between the first network node and the second
network node.
[0100] Step 310: The first network node sets, as a first
time interval, a time interval at which the first network
node collects statistics about a congestion status.
[0101] The first time interval is a time interval at which
the second network node sends two neighboring delim-
itation packets.
[0102] In network measurement, a data packet is used
as an observation sample, and two measurement pack-
ets are inserted into data traffic to bound a scope of the
observation sample. The two measurement packets are
delimitation packets. The delimitation packets are used
to indicate that a time period in which the second network
node collects statistics about the congestion status cor-
responds to a time period in which the first network node
collects statistics about the congestion status.
[0103] For example, as shown in FIG. 2, the second
network node sends a 1st delimitation packet at a moment
t0 , and the second network node sends a 2nd delimitation
packet at a moment t7 . The first network node receives
the 1st delimitation packet at a moment t1. and the first
network node receives the 2nd delimitation packet at a
moment t8. A data packet used by the second network
node as an observation sample is a data packet sent by
the second network node in a time interval between the
moment t0 and the moment t7 . Correspondingly, a data
packet that is used by the first network node as an ob-
servation sample and that corresponds to the data packet
used by the second network node as an observation sam-
ple is a data packet received by the first network node in
a time interval between the moment t1 and the moment t8.
[0104] The delimitation packet may be understood as
a protocol packet. The delimitation packet may also be
understood as a packet formed after a data packet is
colored and is different from the data packet. When re-
ceiving a packet, the first network node may determine,
by using a packet type indicated in a field in the packet,
whether the received packet is a delimitation packet, a
data packet, or a packet of another type.
[0105] The first network node may set, in the following
two manners, the time interval at which the first network
node collects statistics about the congestion status.

Manner 1

[0106] The first network node receives a setting packet

sent by the second network node. The setting packet is
used to indicate the time interval at which the first network
node collects statistics about the congestion status, and
the setting packet includes the first time interval.
[0107] That the setting packet includes the first time
interval may be understood as that the time interval that
is indicated in the setting packet and at which the first
network node collects statistics about the congestion sta-
tus is the first time interval.
[0108] The first network node sets, as the first time
interval based on the setting packet, the time interval at
which the first network node collects statistics about the
congestion status. For example, the first time interval in-
cluded in the setting packet may be 0.5 ms, and the first
network node sets, as 0.5 ms based on the setting packet,
the time interval at which the first network node collects
statistics about the congestion status. For another exam-
ple, the first time interval included in the setting packet
may be 1 ms, and the first network node sets, as 1 ms
based on the setting packet, the time interval at which
the first network node collects statistics about the con-
gestion status.
[0109] Optionally, that the first network node collects
statistics about the congestion status at the time interval
may be understood as that the first network node collects
statistics about the congestion status of the first network
node once every time interval. For example, when the
first time interval is 0.5 ms, the first network node collects
statistics about the congestion status of the first network
node once every 0.5 ms. For another example, when the
first time interval is 1 ms, the first network node collects
statistics about the congestion status of the first network
node once every 1 ms.
[0110] For example, a form of the setting packet may
be shown in FIG. 4. The setting packet may include a
packet type (Control Code) field, a tunnel identifier (Ses-
sion id) path identifier (Path ID) field, and a statistics col-
lection interval time (Interval time) field. In the packet type
field, when the packet type field indicates 0, the packet
is a setting packet; and when the packet type field indi-
cates 1, the packet is an acknowledgment packet. The
tunnel identifier path identifier field indicates an identifier
of a tunnel path that needs to be measured. The statistics
collection interval time field indicates a time interval (for
example, the first time interval) at which the first network
node performs statistics collection, a statistics collection
interval time may occupy 16 bits, a unit of the statistics
collection interval time is milliseconds (ms), and the pack-
et type field indicates 0. The setting packet may further
include two reserved (Reserve) fields.

Manner 2

[0111] The time interval at which the first network node
collects statistics about the congestion status is stipulat-
ed in a communication protocol, and it is stipulated that
the time interval at which the first network node collects
statistics about the congestion status is the first time in-
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terval.
[0112] The first network node sets, as the first time
interval according to stipulations in the communication
protocol, the time interval at which the first network node
collects statistics about the congestion status. For exam-
ple, the first time interval stipulated in the communication
protocol may be 0.6 ms, and the first network node sets,
as 0.6 ms based on the first time interval stipulated in the
communication protocol, the time interval at which the
first network node collects statistics about the congestion
status. For another example, the first time interval stipu-
lated in the communication protocol may be 0.8 ms, and
the first network node sets, as 0.8 ms based on the first
time interval stipulated in the communication protocol,
the time interval at which the first network node collects
statistics about the congestion status.
[0113] After the first network node has set the time in-
terval at which the first network node collects statistics
about the congestion status, step 320 may be performed.
[0114] Step 320: The second network node receives
an acknowledgment packet sent by the first network
node, where the acknowledgment packet is used to in-
dicate that the first network node has set the time interval
at which the first network node collects statistics about
the congestion status.
[0115] For example, a form of the acknowledgment
packet may be shown in FIG. 5. The acknowledgment
packet may include a packet type field, a tunnel identifier
path identifier field, a statistics collection interval time
field, and an accept (Accept) field, and the acknowledg-
ment packet may further include a reserved field. The
accept field is used to indicate a setting result part in the
acknowledgment packet. If the first network node suc-
ceeds in setting based on the setting packet, the accept
field indicates 0. If the first network node fails in setting
based on the setting packet, the accept field indicates 1,
and the packet type field indicates 1.
[0116] When the accept field in the acknowledgment
packet indicates 0, the second network node starts to
perform a measurement operation, that is, perform step
330.
[0117] Step 330: The second network node sends a
first delimitation packet, where the first delimitation pack-
et includes a first identifier, and the first identifier is used
to indicate a moment at which the second network node
sends the first delimitation packet. Correspondingly, the
first network node receives the first delimitation packet.
[0118] Optionally, the moment at which the second net-
work node sends the first delimitation packet may be a
second moment, and a moment at which the first network
node receives the first delimitation packet is a first mo-
ment. The first moment is later than the second moment.
That the first identifier is used to indicate the moment at
which the second network node sends the first delimita-
tion packet may be understood as that the first identifier
is used to indicate the second moment.
[0119] Optionally, when sending the first delimitation
packet, the second network node records the first iden-

tifier, includes the first identifier in the first delimitation
packet, and sends the first delimitation packet to the first
network node.
[0120] Optionally, the first identifier may be a first
timestamp. The first timestamp is used to indicate the
moment at which the second network node sends the
first delimitation packet, that is, the first timestamp is used
to indicate the second moment.
[0121] For example, as shown in FIG. 7, the second
network node sends the first delimitation packet at a mo-
ment t0 , and the first network node receives the first de-
limitation packet at a moment t1. Therefore, the second
moment may be the moment t0 , the first moment may
be the moment t1, and the moment t0 is earlier than the
moment t1.
[0122] Optionally, after receiving the first delimitation
packet, the first network node records a third identifier.
The third identifier is used to indicate the moment at which
the first network node receives the first delimitation pack-
et, that is, the first moment.
[0123] The third identifier may be a third timestamp.
The third timestamp is used to indicate the moment at
which the first network node receives the first delimitation
packet. In other words, the third timestamp is the first
moment.
[0124] Step 340: The first network node collects, based
on the first delimitation packet, statistics about the con-
gestion status of the first network node in the first time
interval by using the first time interval as a periodicity,
where the first time interval is a time interval at which the
second network node sends two neighboring delimitation
packets.
[0125] Optionally, when starting to collect statistics
about the congestion status in the first time interval, the
first network node records an identifier. The identifier is
used to indicate a moment at which the first network node
starts statistics collection. The identifier may be a times-
tamp.
[0126] Optionally, that the first network node collects,
based on the first delimitation packet, statistics about the
congestion status of the first network node in the first time
interval by using the first time interval as a periodicity
may be understood as that after receiving the first delim-
itation packet, the first network node collects statistics
about the congestion status of the first network node in
a corresponding first time interval once every first time
interval.
[0127] For example, as shown in FIG. 7, the first net-
work node receives the first delimitation packet at the
moment t1. and collects statistics about the congestion
status in the first time interval based on the first delimi-
tation packet. The first time interval is ti, that is, the first
network node collects statistics about the congestion sta-
tus of the first network node once every first time interval
ti starting from the moment t1.
[0128] The congestion status of the first network node
in the first time interval may be understood as a receiving
rate of the first network node in the first time interval.
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Alternatively, the congestion status of the first network
node in the first time interval may be understood as a
quantity of data packets that are received by the first net-
work node in the first time interval.
[0129] Step 350: The second network node sends a
second delimitation packet, where the second delimita-
tion packet includes a second identifier, and the second
identifier is used to indicate a moment at which the sec-
ond network node sends the second delimitation packet;
the second delimitation packet and the first delimitation
packet are two neighboring delimitation packets; and a
time interval at which the second network node sends
the two neighboring delimitation packets is the first time
interval. Correspondingly, the first network node receives
the second delimitation packet at a third moment. A time
interval between the third moment and the first moment
is greater than the first time interval, and the first moment
is the moment at which the first network node receives
the first delimitation packet.
[0130] Optionally, when sending the second delimita-
tion packet, the second network node records the second
identifier, includes the second identifier in the second de-
limitation packet, and sends the second delimitation
packet to the first network node.
[0131] Optionally, the moment at which the second net-
work node sends the second delimitation packet may be
a fourth moment.
[0132] Optionally, the second identifier may be a sec-
ond timestamp. The second timestamp is used to indicate
the moment at which the second network node sends
the second delimitation packet, that is, the second times-
tamp is used to indicate the fourth moment.
[0133] That the second delimitation packet and the first
delimitation packet are two neighboring delimitation
packets may be understood as that the second network
node respectively sends the first delimitation packet and
the second delimitation packet to the first network node
at moments whose difference is the first time interval,
and the second network node does not send another
delimitation packet in the first time interval; or that the
second delimitation packet and the first delimitation pack-
et are two neighboring delimitation packets may be un-
derstood as that the first network node respectively re-
ceives, at moments whose difference is the first time in-
terval, the first delimitation packet and the second delim-
itation packet that are sent by the second network node,
and the first network node does not receive another de-
limitation packet in the first time interval.
[0134] For example, as shown in FIG. 7, the second
network node sends the first delimitation packet at the
moment t0 , and the first network node receives the first
delimitation packet at the moment t1. The second network
node sends the second delimitation packet at a moment
t3, and the first network node receives the second delim-
itation packet at a moment t4 . The fourth moment may
be the moment t3, the third moment may be the moment
t4 , the moment t3 is earlier than the moment t4 , the first
time interval is ti, and a time interval between the moment

t1 and the moment t4 is greater than ti.
[0135] Step 360: The first network node sends a first-
type statistics packet to the second network node by us-
ing the first time interval as a periodicity, where the first-
type statistics packet includes the first identifier, and the
first-type statistics packet is used to indicate the conges-
tion status of the first network node in the first time inter-
val. Correspondingly, the second network node receives,
by using the first time interval as a periodicity, the first-
type statistics packet sent by the first network node.
[0136] Optionally, that the first network node sends a
first-type statistics packet to the second network node by
using the first time interval as a periodicity may be un-
derstood as that the first network node sends the first-
type statistics packet to the second network node by us-
ing the first moment as a start moment and by using the
first time interval as a periodicity. In other words, a mo-
ment at which the first network node sends the first-type
statistics packet may be Ti = t1 + Nti . t1 is the moment
at which the first network node receives the first delimi-
tation packet, that is, the first moment, N is a positive
integer, and ti is the first time interval.
[0137] For example, a form of the statistics packet is
shown in FIG. 6. The statistics packet may include two
parts: a packet header (Header) and data (Data). The
packet header may include a tunnel identifier path iden-
tifier field, a data-area-stored data type (Path-E2E-Type)
field, a packet type (Flags) field, and a transaction
number (Transaction ID) field. The tunnel identifier path
identifier field is used to indicate an identifier of a path
about which the first network node collects statistics. In
the data-area-stored data type field, for example, data-
area-stored data may be a timestamp and/or a quantity
of packets. The timestamp may be indicated by using Bit
0, and the timestamp may be understood as two mo-
ments, that is, a start moment and an end moment. The
quantity of packets may be indicated by using Bit 1, and
the quantity of packets may be a quantity of packets be-
tween the start moment and the end moment. The data-
area-stored data type field may store a plurality of fields.
In the packet type (Flags) field, when the packet type
field is indicated by using Bit 0, the type of a packet is a
statistics packet. When the packet type field is indicated
by using Bit 1, the type of a packet is a result packet, and
other fields are temporarily reserved. One transaction
number is generated each time statistics are collected.
The transaction number may be understood as for which
time statistics are collected. In the data part, a data type
indicated by the data-area-stored data type may be a
timestamp and/or a quantity of packets, for example, may
be the first moment, the second moment, or a quantity
of packets that are received by the first network node in
a time interval between the first moment and a moment
at which the first network node sends a statistics packet.
[0138] Optionally, the first-type statistics packet in-
cludes a first receiving rate of the first network node in
the first time interval. Alternatively, the first-type statistics
packet includes the third identifier, a fourth identifier, and
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a quantity of data packets that are received by the first
network node, where statistics about the quantity of data
packets are collected by the first network node, the third
identifier is used to indicate the moment at which the first
network node receives the first delimitation packet, and
the fourth identifier is used to indicate a moment at which
the first network node sends the first-type statistics pack-
et.
[0139] The quantity, included in the first-type statistics
packet, of the data packets that are received by the first
network node may be understood as a quantity of data
packets that are received by the first network node in a
time interval between the first moment and the moment
at which the first network node sends the first-type sta-
tistics packet.
[0140] Optionally, when sending the first-type statistics
packet, the first network node records the fourth identifier
and includes the fourth identifier in the first-type statistics
packet. The first network node also includes the first iden-
tifier in the first delimitation packet and the third identifier
recorded in the first network node together in the first-
type statistics packet, and sends the first-type statistics
packet to the second network node.
[0141] Optionally, the fourth identifier may be a fourth
timestamp. The fourth timestamp is used to indicate the
moment at which the first network node sends the first-
type statistics packet.
[0142] Optionally, the fourth identifier includes the mo-
ment at which the first network node sends the first-type
statistics packet.
[0143] As shown in FIG. 8, the second network node
sends a first delimitation packet at a moment t0 , and
sends a second delimitation packet at a moment t3. A
time interval between the moment t0 and the moment t3
is a first time interval ti. The first network node receives
the first delimitation packet at a moment t1. and receives
the second delimitation packet at a moment t4 . A time
interval between the moment t1 and the moment t4 is two
first time intervals. For example, the first-type statistics
packet may include a first receiving rate of the first net-
work node in the time interval ti between the moment t1
and a moment t2 ((t1 + ti)); or the first-type statistics packet
includes the moment t0 , the moment t1, the moment t2 ,
and a quantity of data packets that are received by the
first network node in a time interval (a 1st ti) between the
moment t1 and the moment t2 . For another example, the
first-type statistics packet may further include a first re-
ceiving rate of the first network node in the time interval
ti between the moment t2 and a moment t4 ((t2 + 2ti)); or
the first-type statistics packet includes the moment t3, the
moment t2 , the moment t4 , and a quantity of data pack-
ets that are received by the first network node in a time
interval (a 2nd ti) between the moment t2 and the moment
t4 .
[0144] Step 370: The second network node collects
statistics about first data based on the first delimitation
packet and the second delimitation packet, where the
first data is used to indicate a congestion status in the

first time interval.
[0145] Optionally, the first data may be a first sending
rate in a time interval between the second moment and
the fourth moment; or the first data is a quantity of data
packets that are sent by the second network node in the
time interval between the second moment and the fourth
moment.
[0146] As shown in FIG. 8, the second network node
sends the first delimitation packet at the moment t0 , and
the second network node sends the second delimitation
packet at the moment t3. In other words, the second mo-
ment is the moment t0 , and the fourth moment is the
moment t3. The first data is the congestion status of the
second network node in the first time interval ti between
the moment t0 and the moment t3. The first data may be
a first sending rate of the second network node in the
first time interval ti between the moment t0 and the mo-
ment t3; or the first data may be a quantity of data packets
that are sent by the second network node in the first time
interval ti between the moment t0 and the moment t3.
[0147] Optionally, a time interval between the moment
at which the first network node receives the first delimi-
tation packet and the moment at which the first network
node receives the second delimitation packet may be an
integer multiple of the first time interval, For example, as
shown in FIG. 8, the time interval between the moment
at which the first network node receives the first delimi-
tation packet and the moment at which the first network
node receives the second delimitation packet is twice the
first time interval. The time interval between the moment
at which the first network node receives the first delimi-
tation packet and the moment at which the first network
node receives the second delimitation packet may not
be an integer multiple of the first time interval, For exam-
ple, as shown in FIG. 7, the time interval between the
moment at which the first network node receives the first
delimitation packet and the moment at which the first net-
work node receives the second delimitation packet is 1.8
times the first time interval. This is not limited in this ap-
plication.
[0148] Step 380: The second network node obtains a
first congestion degree based on the first data and the
first-type statistics packet, where the first congestion de-
gree is used to indicate a congestion degree in the first
time interval.
[0149] Optionally, after receiving the first-type statis-
tics packet, the second network node may determine,
based on the first identifier in the first-type statistics pack-
et, that the first-type statistics packet sent by the first
network node corresponds to the first data about which
the second network node collects statistics. In other
words, the second network node needs to obtain the first
congestion degree based on the first data and the first-
type statistics packet. The first congestion degree is used
to indicate the congestion degree in the first time interval.
[0150] For example, as shown in FIG. 8, the first con-
gestion degree may be a congestion degree of a corre-
sponding path in the time interval between the moment
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t1 and the moment t2 . For another example, as shown
in FIG. 8, the first congestion degree may be a congestion
degree of a corresponding path in the time interval be-
tween the moment t2 and the moment t4 .
[0151] Optionally, the second network node may ob-
tain a first congestion degree J1 based on the following
formula: 

where a is the quantity of data packets that are received
by the first network node in the first time interval, b is the
quantity of data packets that are sent by the second net-
work node in the time interval between the second mo-
ment and the fourth moment, and ti is the first time inter-
val.
[0152] For example, as shown in FIG. 8, a may be a
quantity of data packets that are received by the first net-
work node in the time interval between the moment t1
and the moment t2 ; or a may be a quantity of data packets
that are received by the first network node in the time
interval between the moment t2 and the moment t4.
[0153] For example, as shown in FIG. 8, b may be a
quantity of data packets that are sent by the second net-
work node in the time interval between the moment t0
and the moment t3.
[0154] Optionally, the second network node may ob-
tain a first congestion degree J1 based on the following
formula: 

where v1, is the first receiving rate of the first network
node in the first time interval, and v2 is the first sending
rate of the second network node in the time interval be-
tween the second moment and the fourth moment.
[0155] For example, as shown in FIG. 8, v1 may be the
first receiving rate of the first network node in the time
interval between the moment t1 and the moment t2 ; or
a may be the first receiving rate of the first network node
in the time interval between the moment t2 and the mo-
ment t4.
[0156] For example, as shown in FIG. 8, v2 may be the
first sending rate of the second network node in the time
interval between the moment t0 and the moment t3.
[0157] Optionally, when the third moment and a start
moment or an end moment of the first time interval do
not overlap, the second network node further needs to
perform step 381 to step 386. For example, as shown in
FIG. 7, the first moment may be t1. the second moment
may be t0 , the third moment may be t3, and the fourth

moment may be t4 . When t4 and an end moment of 2nd

ti after the moment t1 at which the first network node
receives the first delimitation packet do not overlap, step
381 to step 386 further need to be performed.
[0158] Step 381: The second network node receives
a second-type statistics packet sent by the first network
node, where the second-type statistics packet includes
the first identifier, and the second-type statistics packet
is used to indicate a congestion status of the first network
node in a time interval between the third moment and the
start moment of the first time interval in which the third
moment is located. Correspondingly, the first network
node sends the second-type statistics packet to the sec-
ond network node at the third moment.
[0159] Optionally, the second-type statistics packet in-
cludes a second receiving rate of the first network node
in the time interval between the third moment and the
start moment of the first time interval in which the third
moment is located. Alternatively, the second-type statis-
tics packet includes a fifth identifier, a sixth identifier, and
the quantity of data packets that are received by the first
network node, where statistics about the quantity of data
packets are collected by the first network node, the fifth
identifier is used to indicate the start moment of the first
time interval in which the third moment is located, the
sixth identifier is used to indicate the third moment, and
the third moment is the moment at which the first network
node receives the second delimitation packet.
[0160] Optionally, when sending the second-type sta-
tistics packet, the first network node records the sixth
identifier and includes the sixth identifier in the second-
type statistics packet. The first network node also in-
cludes the first identifier in the first delimitation packet
and the fifth identifier recorded in the first network node
together in the first-type statistics packet, and sends the
first-type statistics packet to the second network node.
[0161] Optionally, the fifth identifier may be a fifth
timestamp. The fifth timestamp is used to indicate the
start moment of the first time interval in which third mo-
ment is located.
[0162] Optionally, the sixth identifier may be a sixth
timestamp. The sixth timestamp is used to indicate the
third moment.
[0163] For example, as shown in FIG. 7, the second
network node sends the first delimitation packet at the
moment t0 , and sends the second delimitation packet at
the moment t3. The time interval between the moment t0
and the moment t3 is the first time interval ti. The first
network node receives the first delimitation packet at the
moment t1. and receives the second delimitation packet
at the moment t4 . The time interval between the moment
t1 and the moment t4 is 1.8 times the first time interval.
In other words, the moment t4 and an end moment (a
moment t5) of a 2nd first time interval do not overlap, and
the first network node needs to send the second-type
statistics packet to the second network node at the mo-
ment t4 . The second-type statistics packet includes the
second receiving rate of the first network node in a time
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interval between a moment t2 and the moment t4 ; or the
second-type statistics packet includes the moment t0 ,
the moment t2 , the moment t4 , and the quantity of data
packets that are received by the first network node in the
time interval between the moment t2 and the moment t4 ,
where statistics about the quantity of data packets are
collected by the first network node.
[0164] Step 382: The second network node obtains a
second congestion degree based on the first data and
the second-type statistics packet, where the second con-
gestion degree is used to indicate a congestion degree
in the time interval between the third moment and the
start moment of the first time interval in which the third
moment is located.
[0165] Optionally, after receiving the second-type sta-
tistics packet, the second network node may determine,
based on the first identifier in the second-type statistics
packet, that the second-type statistics packet sent by the
first network node corresponds to the first data about
which the second network node collects statistics. In oth-
er words, the second network node needs to obtain the
second congestion degree based on the first data and
the second-type statistics packet.
[0166] As shown in FIG. 7, the second congestion de-
gree may be a congestion degree of a corresponding
path in the time interval between the moment t2 and the
moment t4 .
[0167] Optionally, the second network node may ob-
tain a second congestion degree J2 based on the follow-
ing formula: 

where c is a quantity of data packets that are received
by the first network node in the time interval between the
third moment and the start moment of the first time inter-
val in which the third moment is located, and Δt is the
time interval between the third moment and the start mo-
ment of the first time interval in which the third moment
is located.
[0168] For example, as shown in FIG. 7, c may be a
quantity of data packets that are received by the first net-
work node in the time interval between the moment t2
and the moment t4 .
[0169] For example, as shown in FIG. 7, Δt may be the
time interval between the moment t2 and the moment t4 .
[0170] Optionally, the second network node may ob-
tain a second congestion degree J2 based on the follow-
ing formula: 

where v11 is the second receiving rate of the first network
node in the time interval between the third moment and
the start moment of the first time interval in which the
third moment is located.
[0171] For example, as shown in FIG. 7, v11 may be
the second receiving rate of the first network node in the
time interval between the moment t2 and the moment t4 .
[0172] Step 383: The second network node receives
a third-type statistics packet that is sent by the first net-
work node at the end moment of the first time interval in
which the third moment is located, where the third-type
statistics packet includes the second identifier, and the
third-type statistics packet is used to indicate the con-
gestion status of the first network node in the time interval
between the third moment and the end moment of the
first time interval in which the third moment is located.
Correspondingly, the first network node collects statistics
about the congestion status in the time interval between
the third moment and the end moment of the first time
interval in which the third moment is located, and sends
the third-type statistics packet to the second network
node at the end moment of the first time interval in which
the third moment is located.
[0173] Optionally, the third-type statistics packet in-
cludes a third receiving rate of the first network node in
the time interval between the third moment and the end
moment of the first time interval in which the third moment
is located. Alternatively, the third-type statistics packet
includes the sixth identifier, a seventh identifier, and the
quantity of data packets that are received by the first net-
work node, where statistics about the quantity of data
packets are collected by the first network node, and the
seventh identifier is used to indicate the end moment of
the first time interval in which the third moment is located.
[0174] Optionally, when sending the third-type statis-
tics packet, the first network node records the seventh
identifier and includes the seventh identifier in the third-
type statistics packet. The first network node also in-
cludes the first identifier in the first delimitation packet
and the sixth identifier recorded in the first network node
together in the third-type statistics packet, and sends the
third-type statistics packet to the second network node.
[0175] Optionally, the seventh identifier may be a sev-
enth timestamp. The seventh timestamp is used to indi-
cate the end moment of the first time interval in which
third moment is located.
[0176] For example, as shown in FIG. 7, the second
network node sends the first delimitation packet at the
moment t0 , and sends the second delimitation packet at
the moment t3. The time interval between the moment t0
and the moment t3 is the first time interval ti. The first
network node receives the first delimitation packet at the
moment t1. and receives the second delimitation packet
at the moment t4. The time interval between the moment
t1 and the moment t4 is 1.8 times the first time interval.
In other words, the moment t4 and an end moment (a
moment t5) of a 2nd first time interval do not overlap, and
the first network node needs to send the third-type sta-
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tistics packet to the second network node at the moment
t5. The third-type statistics packet includes the third re-
ceiving rate of the first network node in the time interval
between the moment t4 and the moment t5; or the third-
type statistics packet includes the moment t3, the moment
t4 , the moment t5, and the quantity of data packets that
are received by the first network node in the time interval
between the moment t4 and the moment t5, where sta-
tistics about the quantity of data packets are collected by
the first network node.
[0177] Step 384: The second network node collects
statistics about second data, where the second data is
used to indicate a congestion status in a time interval
between the fourth moment and the fifth moment, the
time interval between the fifth moment and the fourth
moment is the first time interval, and the fifth moment is
later than the fourth moment.
[0178] Optionally, the second data is a second sending
rate in the time interval between the fourth moment and
the fifth moment; or the second data is a quantity of data
packets that are sent by the second network node in the
time interval between the fourth moment and the fifth
moment.
[0179] As shown in FIG. 7, the second data is a con-
gestion status of the second network node in the first time
interval ti between the moment t3 and a moment t6 . The
second data may be a first sending rate of the second
network node in the first time interval ti between the mo-
ment t3 and the moment t6 ; or the first data may be a
quantity of data packets that are sent by the second net-
work node in the first time interval ti between the moment
t3 and the moment t6 .
[0180] Step 385: The second network node obtains a
third congestion degree based on the second data and
the third-type statistics packet, where the third conges-
tion degree is used to indicate a congestion degree in
the time interval between the third moment and the end
moment of the first time interval in which the third moment
is located.
[0181] Optionally, after receiving the third-type statis-
tics packet, the second network node may determine,
based on the second identifier in the third-type statistics
packet, that the third-type statistics packet sent by the
first network node corresponds to the second data about
which the second network node collects statistics. In oth-
er words, the second network node needs to obtain the
third congestion degree based on the second data and
the third-type statistics packet.
[0182] As shown in FIG. 7, the third congestion degree
may be a congestion degree of a corresponding path in
the time interval between the moment t4 and the moment
t5.
[0183] Optionally, the second network node may ob-
tain a third congestion degree J3 based on the following
formula: 

where e is a quantity of data packets that are received
by the first network node in the time interval between the
third moment and the end moment of the first time interval
in which the third moment is located, and d is the quantity
of data packets that are sent by the second network node
in the time interval between the fourth moment and the
fifth moment.
[0184] For example, as shown in FIG. 7, e may be a
quantity of data packets that are received by the first net-
work node in the time interval between the moment t4
and the moment t5.
[0185] For example, as shown in FIG. 7, d may be a
quantity of data packets that are sent by the second net-
work node in the time interval between the moment t3
and the moment t6 .
[0186] Optionally, the second network node may ob-
tain a third congestion degree J3 based on the following
formula: 

where v12 is a third receiving rate of the first network node
in the time interval between the third moment and the
end moment of the first time interval in which the third
moment is located, and v21 is a second sending rate of
the second network node in the time interval between
the fourth moment and the fifth moment.
[0187] For example, as shown in FIG. 7, v12 may be
the third receiving rate of the first network node in the
time interval between the moment t4 and the moment t5.
[0188] For example, as shown in FIG. 7, v21 may be
the second sending rate of the second network node in
the time interval between the moment t3 and the moment
t6 .
[0189] Step 386: The second network node obtains a
fourth congestion degree based on the second conges-
tion degree and the third congestion degree, where the
fourth congestion degree is used to indicate a congestion
degree in the first time interval in which the third moment
is located.
[0190] Optionally, the second network node may de-
termine an average value of the second congestion de-
gree and the third congestion degree as the fourth con-
gestion degree.
[0191] For example, as shown in FIG. 7, the second
network node sends a delimitation packet to the first net-
work node at the stipulated first time interval. In other
words, the second network node sends the first delimi-
tation packet at the moment t0 , and the first network node

29 30 



EP 3 975 483 A1

17

5

10

15

20

25

30

35

40

45

50

55

receives the first delimitation packet at the moment t1.
The second network node sends the second delimitation
packet at the moment t3, and the first network node re-
ceives the second delimitation packet at the moment t4 .
The second network node sends a third delimitation
packet at the moment t6 , and the first network node re-
ceives the third delimitation packet at a moment t7 . The
second network node sends a fourth delimitation packet
at a moment t10 , and the first network node receives the
fourth delimitation packet at a moment t11 . A time interval
between the moment t0 and the moment t3 is the first
time interval ti, a time interval between the moment t3
and the moment t6 is the first time interval ti, and a time
interval between the moment t6 and the moment t10 is
the first time interval ti. 1.8 first time intervals ti are includ-
ed between the moment t1 and the moment t4 , and the
second network node determines a final congestion de-
gree between t1 and t2 based on a congestion degree
between the moment t1 and the moment t2 and a con-
gestion degree between the moment t0 and the moment
t3. Because 1.8 is not a positive integer, the second net-
work node determines a congestion status in the time
interval between the moment t2 and the moment t5 in the
following manner. First, the first network node needs to
send a congestion status of the first network node in the
time interval between the moment t2 and the moment t4
to the second network node at the moment t4 . The sec-
ond network node determines a final congestion status
in the time interval between the moment t2 and the mo-
ment t4 based on a congestion status between the mo-
ment t2 and the moment t4 and a congestion status of
the first network node between the moment t0 and the
moment t3. Second, the first network node needs to send
the congestion status of the first network node in the time
interval between the moment t4 and the moment t5 to the
second network node at the moment t5, and the second
network node determines a final congestion status in the
time interval between the moment t4 and the moment t5
based on a congestion status of the first network node
in the time interval between the moment t4 and the mo-
ment t5 and a congestion status of the second network
node between the moment t3 and the moment t6 . Finally,
the final congestion status in the time interval between
the moment t2 and the moment t4 and the final congestion
status in the time interval between the moment t4 and
the moment t5 are determined as the congestion status
in the time interval between the moment t2 and the mo-
ment t5. Therefore, congestion measurement accuracy
is improved. In addition, the second network node may
obtain a congestion status of a path between the first
network node and the second network node at an equal
time interval, to meet adjustment requirements on a data
plane.
[0192] The method 300 may further include step 390.
[0193] Step 390: The second network node adjusts,
based on the determined congestion degrees in the time
intervals, traffic proportions shared on a plurality of paths
in a tunnel between the first network node and the second

network node.
[0194] It should be understood that sequence numbers
of the foregoing processes do not mean an execution
sequence in the embodiments of this application. The
execution sequence of the processes should be deter-
mined based on functions and internal logic of the proc-
esses, and should not be construed as any limitation on
the implementation processes of the embodiments of this
application.
[0195] The congestion measurement method in the
embodiments of this application is described in detail
above with reference to FIG. 3 to FIG. 8. The apparatus
in the embodiments of this application is described in
detail below with reference to FIG. 9 to FIG. 12.
[0196] An embodiment of this application provides a
network node. The following describes a structure and a
function of the network node with reference to FIG. 9.
FIG. 9 is a schematic block diagram of a network node
10 according to an embodiment of this application. As
shown in FIG. 9, the network node 10 includes a receiver
11 and a transmitter 12. Optionally, the network node 10
further includes a processor 13 and a memory 14. The
receiver 11, the transmitter 12, the processor 13, and the
memory 14 communicate with each other through an in-
ner connection path, to transfer a control signal and/or a
data signal. The memory 14 is configured to store a com-
puter program. The processor 13 is configured to invoke
the computer program from the memory 14 and run the
computer program, to control the receiver 11 to receive
a signal, and control the transmitter 12 to send a signal.
When the program stored in the memory 14 is executed
by the processor 13, the receiver 11 is configured to re-
ceive a first delimitation packet, where the first delimita-
tion packet includes a first identifier, and the first identifier
is used to indicate a moment at which a second network
node sends the first delimitation packet.
[0197] The processor 13 is configured to collect, based
on the first delimitation packet, statistics about a conges-
tion status of a first network node by using a first time
interval as a periodicity, where the first time interval is a
time interval at which the second network node sends
two neighboring delimitation packets.
[0198] The transmitter 12 is configured to send a first-
type statistics packet to the second network node by us-
ing the first time interval as a periodicity, where the first-
type statistics packet includes the first identifier, and the
first-type statistics packet is used to indicate the conges-
tion status of the first network node in the first time inter-
val.
[0199] The processor 13 and the memory 14 may be
combined into a processing apparatus. The processor
13 is configured to execute program code stored in the
memory 14, to implement the foregoing functions. In a
specific implementation, the memory 14 may alternative-
ly be integrated into the processor 13, or independent of
the processor 13.
[0200] It should be understood that the network node
10 may correspond to the first network node in the con-
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gestion measurement method 300 in the network accord-
ing to the embodiments of the present invention, and the
network node 10 may include modules configured to per-
form the method performed by the first network node in
the congestion measurement method 300 in the network
in FIG. 3. In addition, the modules in the network node
10 and the foregoing other operations and/or functions
are respectively intended to implement corresponding
procedures of the congestion measurement method 300
in the network in FIG. 3. For a specific process of the
foregoing corresponding steps performed by the units,
refer to the foregoing description of the method embod-
iment in FIG. 3. For brevity, details are not described
herein again.
[0201] An embodiment of this application further pro-
vides a network node. The following describes a structure
and a function of the network node with reference to FIG.
10. FIG. 10 is another schematic block diagram of a net-
work node 20 according to an embodiment of this appli-
cation. As shown in FIG. 10, the network node 20 includes
a receiving module 21, a sending module 22, and a
processing module 23.
[0202] The receiving module 21, the sending module
22, and the processing module 23 may be implemented
by software or hardware. When the modules are imple-
mented by hardware, the receiving module 21 may be
the receiver 11 in FIG. 9, the sending module 22 may be
the transmitter 12 in FIG. 9, and the processing module
23 may be the processor 13 in FIG. 9.
[0203] An embodiment of this application further pro-
vides another network node. The following describes a
structure and a function of the network node with refer-
ence to FIG. 11. FIG. 11 is a schematic block diagram
of a network node 10 according to an embodiment of this
application. As shown in FIG. 11, the network node 30
includes a receiver 31 and a transmitter 32. Optionally,
the network node 30 further includes a processor 33 and
a memory 34. The receiver 31, the transmitter 32, the
processor 33, and the memory 34 communicate with
each other through an inner connection path, to transfer
a control signal and/or a data signal. The memory 34 is
configured to store a computer program. The processor
33 is configured to invoke the computer program from
the memory 34 and run the computer program, to control
the receiver 31 to receive a signal, and control the trans-
mitter 32 to send a signal. When the program stored in
the memory 34 is executed by the processor 33, the
transmitter 32 is configured to send a first delimitation
packet, where the first delimitation packet includes a first
identifier, and the first identifier is used to indicate a mo-
ment at which a second network node sends the first
delimitation packet.
[0204] The transmitter 32 is further configured to send
a second delimitation packet, where the second delimi-
tation packet includes a second identifier, and the second
identifier is used to indicate a moment at which the sec-
ond network node sends the second delimitation packet;
the second delimitation packet and the first delimitation

packet are two neighboring delimitation packets; and a
time interval at which the second network node sends
the two neighboring delimitation packets is a first time
interval.
[0205] The processor 33 is configured to collect statis-
tics about first data based on the first delimitation packet
and the second delimitation packet, where the first data
is used to indicate a congestion status in the first time
interval.
[0206] The receiver 31 is configured to receive, by us-
ing the first time interval as a periodicity, a first-type sta-
tistics packet sent by a first network node, where the first-
type statistics packet includes the first identifier, and the
first-type statistics packet is used to indicate a congestion
status of the first network node in the first time interval.
[0207] The processor 33 is further configured to obtain
a first congestion degree based on the first data and the
first-type statistics packet, where the first congestion de-
gree is used to indicate a congestion degree in the first
time interval.
[0208] The processor 33 and the memory 34 may be
integrated into one processing apparatus. The processor
33 is configured to execute program code stored in the
memory 34 to implement the foregoing functions. In a
specific implementation, the memory 34 may alternative-
ly be integrated into the processor 33, or independent of
the processor 33.
[0209] It should be understood that the network node
30 may correspond to the second network node in the
congestion measurement method 300 in the network ac-
cording to the embodiments of the present invention, and
the network node 30 may include modules configured to
perform the method performed by the second network
node in the congestion measurement method 300 in the
network in FIG. 3. In addition, the modules in the network
node 30 and the foregoing other operations and/or func-
tions are respectively intended to implement correspond-
ing procedures of the congestion measurement method
300 in the network in FIG. 3. For a specific process of
the foregoing corresponding steps performed by the
units, refer to the foregoing description of the method
embodiment in FIG. 3. For brevity, details are not de-
scribed herein again.
[0210] An embodiment of this application further pro-
vides a network node. The following describes a structure
and a function of the network node with reference to FIG.
12. FIG. 12 is another schematic block diagram of a net-
work node 40 according to an embodiment of this appli-
cation. As shown in FIG. 12, the network node 40 includes
a receiving module 41 and a sending module 42.
[0211] The receiving module 41 and the sending mod-
ule 42 may be implemented by software or hardware.
When the sending module 42 and the receiving module
41 are implemented by hardware, the receiving module
41 may be the receiver 31 in FIG. 11, and the sending
module 42 may be the transmitter 32 in FIG. 11.
[0212] It should be understood that, the processor in
the embodiments of this application may be a central
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processing unit (central processing unit, CPU), or may
be another general-purpose processor, a digital signal
processor (digital signal processor, DSP), an application-
specific integrated circuit (application-specific integrated
circuit, ASIC), a field programmable gate array (field pro-
grammable gate array, FPGA) or another programmable
logic device, a discrete gate or a transistor logic device,
a discrete hardware component, or the like. The general-
purpose processor may be a microprocessor, or the proc-
essor may be any conventional processor or the like.
[0213] It may be understood that the memory in the
embodiments of this application may be a volatile mem-
ory or a nonvolatile memory, or may include a volatile
memory and a nonvolatile memory. The nonvolatile
memory may be a read-only memory (read-only memory,
ROM), a programmable read-only memory (programma-
ble ROM, PROM), an erasable programmable read-only
memory (erasable PROM, EPROM), an electrically eras-
able programmable read-only memory (electrically
EPROM, EEPROM), or a flash memory. The volatile
memory may be a random access memory (random ac-
cess memory, RAM) that is used as an external buffer.
Through an example rather than a limitative description,
random access memories (random access memories,
RAMs) in many forms may be used, for example, a static
random access memory (static RAM, SRAM), a dynamic
random access memory (DRAM), a synchronous dynam-
ic random access memory (synchronous DRAM,
SDRAM), a double data rate synchronous dynamic ran-
dom access memory (double data rate SDRAM, DDR
SDRAM), an enhanced synchronous dynamic random
access memory (enhanced SDRAM, ESDRAM), a syn-
chlink dynamic random access memory (synchlink
DRAM, SLDRAM), and a direct rambus random access
memory (direct rambus RAM, DR RAM).
[0214] An embodiment of this application further pro-
vides a communication system. FIG. 13 is a schematic
block diagram of a network device 50 according to an
embodiment of this application. As shown in FIG. 13, the
network system 50 includes a network node 51 and a
network node 52. The network node 51 may be the net-
work node 10 shown in FIG. 9, and the network node 52
may be the network node 30 shown in FIG. 11; or the
network node 51 may be the network node 20 shown in
FIG. 10, and the network node 52 may be the network
node 40 shown in FIG. 12.
[0215] It should be understood that the network node
51 may correspond to the first network node in the con-
gestion measurement method 300 in the network accord-
ing to the embodiments of the present invention, and the
network node 51 may include modules configured to per-
form the method performed by the first network node in
the congestion measurement method 300 in the network
in FIG. 3. The network node 52 may correspond to the
second network node in the congestion measurement
method 300 in the network according to the embodiments
of the present invention, and the network node 52 may
include modules configured to perform the method per-

formed by the second network node in the congestion
measurement method 300 in the network in FIG. 3. In
addition, the modules in the network node 51 and the
network node 52 and the foregoing other operations
and/or functions are respectively intended to implement
corresponding procedures of the congestion measure-
ment method 300 in the network in FIG. 3. For a specific
process of the foregoing corresponding steps performed
by the units, refer to the foregoing description of the meth-
od embodiment in FIG. 3. For brevity, details are not de-
scribed herein again.
[0216] In the network nodes in the foregoing embodi-
ments, for example, the network node 51 and the network
node 52, each network node is divided into a data plane
and a control plane, where a connection is established
between control planes of the network nodes. The control
plane is mainly responsible for negotiating measurement
capabilities and measurement parameters (for example,
a time interval for collecting statistics about a congestion
status). Thedata plane is mainly responsible for sending
and receiving measurement packets, returning measure-
ment results (for example, a statistics packet), and the
like, and performing actual measurement to form a con-
nection between data planes. For example, in the method
300, a data plane of the first network node is connected
to a data plane of the second network node. When the
data plane of the first network node is connected to the
data plane of the second network node, the data plane
of the second network node is mainly responsible for
sending a measurement packet (for example, a first
measurement packet) to the first network node. Corre-
spondingly, the data plane of the first network node re-
ceives the measurement packet sent by the second net-
work node. Alternatively, the data plane of the first net-
work node sends a measurement result (for example, a
first-type statistics packet) to the second network node.
A control plane of the first network node is connected to
a control plane of the second network node. When the
control plane of the first network node is connected to
the control plane of the second network node, the control
plane of the second network node is mainly responsible
for sending a setting packet to the first network node to
negotiate measurement parameters between the first
network node and the second network node.
[0217] All or some of the foregoing embodiments may
be implemented by software, hardware, firmware, or any
combination thereof. When software is used to imple-
ment the embodiments, all or some of the foregoing em-
bodiments may be implemented in a form of a computer
program product. The computer program product in-
cludes one or more computer instructions. When the
computer program instructions are loaded or executed
on the computer, the procedure or functions according
to the embodiments of the present invention are all or
partially generated. The computer may be a general-pur-
pose computer, a dedicated computer, a computer net-
work, or other programmable apparatuses. The compu-
ter instructions may be stored in a computer-readable
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storage medium or may be transmitted from a computer-
readable storage medium to another computer-readable
storage medium. For example, the computer instructions
may be transmitted from a website, computer, server, or
data center to another website, computer, server, or data
center in a wired (for example, infrared, radio, or micro-
wave) manner. The computer-readable storage medium
may be any usable medium accessible by a computer,
or a data storage device, such as a server or a data cent-
er, integrating one or more usable media. The usable
medium may be a magnetic medium (for example, a flop-
py disk, a hard disk, or a magnetic tape), an optical me-
dium (for example, a DVD), or a semiconductor medium.
The semiconductor medium may be a solid-state drive.
[0218] It should be understood that, the term "and/or"
in this specification describes only an association rela-
tionship for describing associated objects and represents
that three relationships may exist. For example, A and/or
B may represent the following three cases: Only A exists,
both A and B exist, and only B exists. In addition, the
character "/" in this specification usually indicates an "or"
relationship between the associated objects.
[0219] A person of ordinary skill in the art may be aware
that, in combination with the examples described in the
embodiments disclosed in this specification, units and
algorithm steps may be implemented by electronic hard-
ware or a combination of computer software and elec-
tronic hardware. Whether the functions are performed by
hardware or software depends on particular applications
and design constraints of the technical solutions. A per-
son skilled in the art may use different methods to imple-
ment the described functions for each particular applica-
tion, but it should not be considered that the implemen-
tation goes beyond the scope of this application.
[0220] It may be clearly understood by a person skilled
in the art that, for the purpose of convenient and brief
description, for a detailed working process of the forego-
ing system, apparatus, and unit, refer to a corresponding
process in the foregoing method embodiments. Details
are not described herein again.
[0221] In the several embodiments provided in this ap-
plication, it should be understood that the disclosed sys-
tem, apparatus, and method may be implemented in oth-
er manners. For example, the described apparatus em-
bodiments are merely examples. For example, division
into units is merely logical function division and may be
other division during actual implementation. For exam-
ple, a plurality of units or components may be combined
or integrated into another system, or some features may
be ignored or not performed. In addition, the displayed
or discussed mutual couplings or direct couplings or com-
munication connections may be implemented through
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or units may
be implemented in electrical, mechanical, or another
form.
[0222] The units described as separate parts may or
may not be physically separate, and parts displayed as

units may or may not be physical units, may be located
in one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected
based on an actual requirement to achieve an objective
of a solution of the embodiments.
[0223] In addition, functional units in the embodiments
of this application may be integrated into one processing
unit, or each of the units may exist alone physically, or
two or more units may be integrated into one unit.
[0224] When the functions are implemented in a form
of a software functional unit and sold or used as an in-
dependent product, the functions may be stored in a com-
puter-readable storage medium. Based on such an un-
derstanding, the technical solutions of this application
essentially, or the part contributing to the conventional
technology, or some of the technical solutions may be
implemented in a form of a software product. The com-
puter software product is stored in a storage medium,
and includes several instructions for instructing a com-
puter device (which may be a personal computer, a serv-
er, a network device, or the like) to perform all or some
of the steps of the methods described in the embodiments
of this application. The foregoing storage medium in-
cludes any medium that can store program code, such
as a USB flash drive, a removable hard disk, a read-only
memory (read-only memory, ROM), a random access
memory (random access memory, RAM), a magnetic
disk, or an optical disc.
[0225] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any var-
iation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in
this application shall fall within the protection scope of
this application. Therefore, the protection scope of this
application shall be subject to the protection scope of the
claims. The units described as separate parts may or
may not be physically separate, and parts displayed as
units may or may not be physical units, may be located
in one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected
based on an actual requirement to achieve an objective
of a solution of the embodiments.

Claims

1. A congestion measurement method, wherein the
method is performed in a communication system
comprising a first network node and a second net-
work node, is applied to the first network node, and
comprises:

receiving a first delimitation packet, wherein the
first delimitation packet comprises a first identi-
fier, and the first identifier is used to indicate a
moment at which the second network node
sends the first delimitation packet;
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collecting, based on the first delimitation packet,
statistics about a congestion status of the first
network node by using a first time interval as a
periodicity, wherein the first time interval is a
time interval at which the second network node
sends two neighboring delimitation packets; and
sending a first-type statistics packet to the sec-
ond network node by using the first time interval
as a periodicity, wherein the first-type statistics
packet comprises the first identifier, and the first-
type statistics packet is used to indicate the con-
gestion status of the first network node in the
first time interval.

2. The method according to claim 1, wherein the first-
type statistics packet comprises a first receiving rate
of the first network node in the first time interval.

3. The method according to claim 1 or 2, wherein the
method further comprises:

receiving a second delimitation packet at a third
moment, wherein the second delimitation pack-
et comprises a second identifier, and the second
identifier is used to indicate a moment at which
the second network node sends the second de-
limitation packet; the second delimitation packet
and the first delimitation packet are two neigh-
boring delimitation packets; and a time interval
between the third moment and a first moment is
greater than the first time interval, and the first
moment is a moment at which the first network
node receives the first delimitation packet; and
finishing collecting statistics about the conges-
tion status of the first network node based on
the second delimitation packet.

4. The method according to claim 3, wherein when the
third moment and a start moment or an end moment
of the first time interval do not overlap, after the fin-
ishing collecting statistics about the congestion sta-
tus of the first network node based on the second
delimitation packet, the method further comprises:
sending a second-type statistics packet to the sec-
ond network node at the third moment, wherein the
second-type statistics packet comprises the first
identifier, and the second-type statistics packet is
used to indicate a congestion status of the first net-
work node in a time interval between the third mo-
ment and the start moment of the first time interval
in which the third moment is located.

5. The method according to claim 4, wherein the sec-
ond-type statistics packet comprises a second re-
ceiving rate of the first network node in the time in-
terval between the third moment and the start mo-
ment of the first time interval in which the third mo-
ment is located.

6. The method according to claim 4 or 5, wherein when
the third moment and the start moment or the end
moment of the first time interval do not overlap, the
method further comprises:

collecting statistics about a congestion status in
a time interval between the third moment and
the end moment of the first time interval in which
the third moment is located; and
sending a third-type statistics packet to the sec-
ond network node at the end moment of the first
time interval in which the third moment is locat-
ed, wherein the third-type statistics packet com-
prises the second identifier, and the third-type
statistics packet is used to indicate the conges-
tion status of the first network node in the time
interval between the third moment and the end
moment of the first time interval in which the third
moment is located.

7. The method according to claim 6, wherein the third-
type statistics packet comprises a third receiving rate
of the first network node in the time interval between
the third moment and the end moment of the first
time interval in which the third moment is located.

8. The method according to any one of claims 1 to 7,
wherein the method further comprises:

receiving a setting packet, wherein the setting
packet is used to indicate a time interval at which
the first network node collects statistics about
the congestion status, and the setting packet
comprises the first time interval; and
setting, as the first time interval based on the
setting packet, the time interval at which the first
network node collects statistics about the con-
gestion status.

9. A congestion measurement method, wherein the
method is performed in a communication system
comprising a first network node and a second net-
work node, is applied to the second network node,
and comprises:

sending a first delimitation packet, wherein the
first delimitation packet comprises a first identi-
fier, and the first identifier is used to indicate a
moment at which the second network node
sends the first delimitation packet;
sending a second delimitation packet, wherein
the second delimitation packet comprises a sec-
ond identifier, and the second identifier is used
to indicate a moment at which the second net-
work node sends the second delimitation pack-
et; the second delimitation packet and the first
delimitation packet are two neighboring delimi-
tation packets; and a time interval at which the
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second network node sends the two neighboring
delimitation packets is a first time interval;
collecting statistics about first data based on the
first delimitation packet and the second delimi-
tation packet, wherein the first data is used to
indicate a congestion status in the first time in-
terval;
receiving, by using the first time interval as a
periodicity, a first-type statistics packet sent by
the first network node, wherein the first-type sta-
tistics packet comprises the first identifier, and
the first-type statistics packet is used to indicate
a congestion status of the first network node in
the first time interval; and
obtaining a first congestion degree based on the
first data and the first-type statistics packet,
wherein the first congestion degree is used to
indicate a congestion degree in the first time in-
terval.

10. The method according to claim 9, wherein the meth-
od further comprises:

receiving a second-type statistics packet,
wherein the second-type statistics packet com-
prises the first identifier, the second-type statis-
tics packet is used to indicate a congestion sta-
tus of the first network node in a time interval
between a third moment and a start moment of
the first time interval in which the third moment
is located, and the third moment is a moment at
which the first network node receives the second
delimitation packet; and
obtaining a second congestion degree based on
the first data and the second-type statistics
packet, wherein the second congestion degree
is used to indicate a congestion degree in the
time interval between the third moment and the
start moment of the first time interval in which
the third moment is located.

11. The method according to claim 9 or 10, wherein the
method further comprises:

receiving a third-type statistics packet, wherein
the third-type statistics packet comprises the
second identifier, and the third-type statistics
packet is used to indicate a congestion status
of the first network node in a time interval be-
tween the third moment and an end moment of
the first time interval in which the third moment
is located;
collecting statistics about second data, wherein
the second data is used to indicate a congestion
status in the first time interval between a fourth
moment and a fifth moment, the fourth moment
is a moment at which the second network node
sends the second delimitation packet, a time in-

terval between the fifth moment and the fourth
moment is the first time interval, and the fifth
moment is later than the fourth moment;
obtaining a third congestion degree based on
the second data and the third-type statistics
packet, wherein the third congestion degree is
used to indicate a congestion degree in the time
interval between the third moment and the end
moment of the first time interval in which the third
moment is located; and
obtaining a fourth congestion degree based on
the second congestion degree and the third con-
gestion degree, wherein the fourth congestion
degree is used to indicate a congestion degree
in the first time interval in which the third moment
is located.

12. The method according to any one of claims 9 to 11,
wherein the method further comprises:
sending a setting packet, wherein the setting packet
is used to indicate a time interval at which the first
network node collects statistics about the congestion
status, and the setting packet comprises the first time
interval.

13. A network node, wherein the network node compris-
es a first network node and a second network node,
the network node is the first network node, and the
network node comprises:

a receiving module, configured to receive a first
delimitation packet, wherein the first delimitation
packet comprises a first identifier, and the first
identifier is used to indicate a moment at which
the second network node sends the first delim-
itation packet;
a processing module, configured to collect,
based on the first delimitation packet, statistics
about a congestion status of the network node
by using a first time interval as a periodicity,
wherein the first time interval is a time interval
at which the second network node sends two
neighboring delimitation packets; and
a sending module, configured to send a first-
type statistics packet to the second network
node by using the first time interval as a perio-
dicity, wherein the first-type statistics packet
comprises the first identifier, and the first-type
statistics packet is used to indicate a congestion
status of the network node in the first time inter-
val.

14. The network node according to claim 13, wherein
the first-type statistics packet comprises a first re-
ceiving rate of the network node in the first time in-
terval.

15. The network node according to claim 13 or 14,
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wherein the receiving module is further configured
to: receive a second delimitation packet at a third
moment, wherein the second delimitation packet
comprises a second identifier, and the second iden-
tifier is used to indicate a moment at which the sec-
ond network node sends the second delimitation
packet; the second delimitation packet and the first
delimitation packet are two neighboring delimitation
packets; a time interval between the third moment
and a first moment is greater than the first time in-
terval, and the first moment is a moment at which
the network node receives the first delimitation pack-
et; and
the processing module is further configured to: finish
collecting statistics about the congestion status of
the network node based on the second delimitation
packet.

16. The network node according to claim 15, wherein
when the third moment and a start moment or an
end moment of the first time interval do not overlap,
the sending module is further configured to:
send a second-type statistics packet to the second
network node at the third moment, wherein the sec-
ond-type statistics packet comprises the first identi-
fier, and the second-type statistics packet is used to
indicate a congestion status of the network node in
a time interval between the third moment and the
start moment of the first time interval in which the
third moment is located.

17. The network node according to claim 16, wherein
the second-type statistics packet comprises a sec-
ond receiving rate of the network node in the time
interval between the third moment and the start mo-
ment of the first time interval in which the third mo-
ment is located.

18. The network node according to any one of claims 15
to 17, wherein when the third moment and the start
moment or the end moment of the first time interval
do not overlap, the processing module is further con-
figured to:

collect statistics about a congestion status in a
time interval between the third moment and the
end moment of the first time interval in which the
third moment is located; and
the sending module is further configured to:
send a third-type statistics packet to the second
network node at the end moment of the first time
interval in which the third moment is located,
wherein the third-type statistics packet compris-
es the second identifier, and the third-type sta-
tistics packet is used to indicate the congestion
status of the network node in the time interval
between the third moment and the end moment
of the first time interval in which the third moment

is located.

19. The network node according to claim 18, wherein
the third-type statistics packet comprises a third re-
ceiving rate of the network node in the time interval
between the third moment and the end moment of
the first time interval in which the third moment is
located.

20. The network node according to any one of claims 13
to 19, wherein the receiving module is further con-
figured to:

receive a setting packet, wherein the setting
packet is used to indicate a time interval at which
the network node collects statistics about the
congestion status, and the setting packet com-
prises the first time interval; and
the processing module is further configured to:
set, as the first time interval based on the setting
packet, the time interval at which the network
node collects statistics about the congestion sta-
tus.

21. A network node, wherein the network node compris-
es a first network node and a second network node,
the network node is the second network node, and
the network node comprises:

a sending module, configured to send a first de-
limitation packet, wherein the first delimitation
packet comprises a first identifier, and the first
identifier is used to indicate a moment at which
the network node sends the first delimitation
packet, wherein
the sending module is further configured to send
a second delimitation packet, wherein the sec-
ond delimitation packet comprises a second
identifier, and the second identifier is used to
indicate a moment at which the network node
sends the second delimitation packet; the sec-
ond delimitation packet and the first delimitation
packet are two neighboring delimitation packets;
and a time interval at which the second network
node sends the two neighboring delimitation
packets is a first time interval;
a processing module, configured to collect sta-
tistics about first data based on the first delimi-
tation packet and the second delimitation pack-
et, wherein the first data is used to indicate a
congestion status in the first time interval; and
a receiving module, configured to receive, by
using the first time interval as a periodicity, a
first-type statistics packet sent by the first net-
work node, wherein the first-type statistics pack-
et comprises the first identifier, and the first-type
statistics packet is used to indicate a congestion
status of the first network node in the first time

43 44 



EP 3 975 483 A1

24

5

10

15

20

25

30

35

40

45

50

55

interval, wherein
the processing module is further configured to
obtain a first congestion degree based on the
first data and the first-type statistics packet,
wherein the first congestion degree is used to
indicate a congestion degree in the first time in-
terval.

22. The network node according to claim 21, wherein
the receiving module is further configured to:

receive a second-type statistics packet, wherein
the second-type statistics packet comprises the
first identifier, the second-type statistics packet
is used to indicate a congestion status of the first
network node in a time interval between a third
moment and a start moment of the first time in-
terval in which the third moment is located, and
the third moment is a moment at which the first
network node receives the second delimitation
packet; and
the processing module is further configured to:
obtain a second congestion degree based on
the first data and the second-type statistics
packet, wherein the second congestion degree
is used to indicate a congestion degree in the
time interval between the third moment and the
start moment of the first time interval in which
the third moment is located.

23. The network node according to claim 20 or 21,
wherein the receiving module is further configured to:

receive a third-type statistics packet, wherein
the third-type statistics packet comprises the
second identifier, and the third-type statistics
packet is used to indicate a congestion status
of the first network node in a time interval be-
tween the third moment and an end moment of
the first time interval in which the third moment
is located; and
the processing module is further configured to:
collect statistics about second data, wherein the
second data is used to indicate a congestion sta-
tus in the first time interval between a fourth mo-
ment and a fifth moment, the fourth moment is
a moment at which the second network node
sends the second delimitation packet, a time in-
terval between the fifth moment and the fourth
moment is the first time interval, and the fifth
moment is later than the fourth moment;
obtain a third congestion degree based on the
second data and the third-type statistics packet,
wherein the third congestion degree is used to
indicate a congestion degree in the time interval
between the third moment and the end moment
of the first time interval in which the third moment
is located; and

obtain a fourth congestion degree based on the
second congestion degree and the third conges-
tion degree, wherein the fourth congestion de-
gree is used to indicate a congestion degree in
the first time interval in which the third moment
is located.

24. The network node according to any one of claims 21
to 23, wherein the sending module is further config-
ured to:
send a setting packet, wherein the setting packet is
used to indicate a time interval at which the first net-
work node collects statistics about the congestion
status, and the setting packet comprises the first time
interval.
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